Introduction and notations. Let 12 be a bounded region in R n . In this note we discuss the existence of weak solutions (see [ where A is the Laplacian operator, g : 12 X R -> R and / : 12 X R n+1 -> R are functions satisfying the Caratheodory condition (see [2, Section 3] ), and V is the gradient operator.
We let Xi < X 2 ^ . . . ^ X m ^ . . . denote the sequence of numbers for which the problem
has nontrivial weak solutions. The main result of this paper is:
Suppose the following two hypotheses hold. As a corollary of our main result we obtain bounds for the eigenvalues on (\ N} \ N+ i) of a class of non-selfadjoint problems of the form:
where (, ) denotes the usual inner product in K n and a 1} . . . , a n G Z, OÎ (OE).
In [2, Theorem 1] and [4, Theorem 3.1] the problem (I) is considered and the existence of weak solutions is proved when f(x,u,y)
= o(\\y\\) as \\y\\ -> +oo. In [3, Theorem 3.4 ] the problem (I) is studied when 12 C R and / and g are permitted to depend on the second order derivatives. The results of [3] yield inequalities of the form (1.3) when ai < Xi. We denote in this paper by H 1 the Sobolev space i7 0 1,2 (£2) (see [1, p. 45] ). We take as inner product in H 1 the bilinear form defined by
We denote by || || the norm on H 1 and by || || 0 the norm on L 2 (12). We let X denote the closed subspace of H 1 spanned by the eigenf unctions of (II) corresponding to eigenvalues X^ with X* ^ X^. We use the symbol J to mean integral over 12.
Proofs. From now on we assume that (1.1) and (1.2) hold. Let Since, by (1.2), the Nemytski operator y(£)--> /(£, 3>(£)> V;y(£)) maps bounded sets of iJ 1 into bounded sets of Z 2 (£2) we infer from (2.5) that <p is bounded on bounded sets.
//
Suppose {y n } is a bounded sequence in H l . Hence {S(y n , <p(y n )} contains a convergent subsequence [S(y nj , <p(y nj ))}. By (2.3), -<p(y nj ) = S(y njJ <p(y nj )). Therefore, {<p(y n j)} is a convergent sequence. Consequently, <p is compact and the lemma is proved.
